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Detailed Description Text - DETX (4): 

This circuit has significant problems associated with it. Since the voltage 
divider circuit 12 is not provided on the voltage driver circuit, it is left to 
the system level designer to design a circuit to produce the drive voltages 
externally. Further, sinc e V.sub.cc may not be stable, the variable voltage 
source must be used to ladiust the contrast! of the LCD to a comfortable level. 
When V.sub,cc is provid ed from a battery sou rce, for example, the voltage level 
will decrease over time J requiring {adjustment! In many devices, s uch as 
handheld electronic game s, it is not des irable to have an exter nal I coplra jt} 
control. Also, the ambien t temperature I will affect the fcqnjrastl of the LCD 
display, also requiring an (adjustmentr of the variable voltage source, 
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TITLE: LCD temperature sensing 
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US-CL-CURRENT: 374/183, 349/12 , 374/141 
ABSTRACT: 

The temperature of a liquid crystal display (LCD), for example provided in a 
mobile telephone, is measured by covering the LCD with a conductive touch 
screen bottom sheet having a known resistance-temperature relationship. A 
temperature-stable resistor is connected to the touch screen bottom sheet, and 
a voltage is applied across the resistor and the sheet. The voltage signal 
between the resistor and the touch screen bottom sheet is measured and 
converted to digital representation by an A/D-converter. The measured voltage 
signal is used to calculate the temperature of the touch screen bottom sheet, 
which is substantially equal to the temperature of the LCD. 

1 5 Claims, 8 Drawing figures 

Exemplary Claim Number: 1,6,11 

Number of Drawing Sheets: 5 
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Brief Summary Text - BSTX (6): 

For example, the abstract of the Japanese patent JP-A-9-1 60001 describes a 
LCD control system wherein the contrast of the LCD is controlled by way of 
measuring the ambient temperature, and adjusting the contrast after comparing 
the measured temperature to a stored temperature and a contrast setting 
associated with the stored temperature. A similar system is also described in 
the abstract of the Japanese patent JP-A-8-1 14785. Such a control system has 
the disadvantage that the contrast adjustment is based on an ambient 
temperature that may differ considerably from temperature of the liquid 
crystals. This is the case regardless of whether the temperature is measured 
outside of the equipment in which the LCD is mounted, or inside the housing of 
the equipment. 



Detailed Description Text - DETX (20): 



4 



Furthermore, as the touch screen covers the entire LCD surface any 
irregularities in the temperature distribution across the display surface are 
smoothed out since the measured resistance is an overall value taken over the 
entire touch screen bottom sheet. Thereby, a proper mean value for use when 
determining a temperature induced contrast adjustment of the LCD is provided, 
rather than a point estimation. 



Detailed Description Text - DETX (24): 

For example, FIG. 7 schematically illustrates a mobile phone 41 provided 
with a LCD 43 and a touch screen 42 covering the LCD, whereby the touch screen 
bottom sheet is conductive, and acts as a temperature sensing element. The 
electronic unit of the mobile phone 41 comprises a temperature stable resistor 
44, an A/D-converter 45 connected between the resistor 44 and the conductive 
layer of the touch screen bottom sheet 42 and a control unit 46 connected to 
the A/D-converter 45. The control unit 46 is programmed to perform the 
calculations described above. It should be noted that for simplicity voltage 
sources, ground potential terminals and contrast adjustment components are not 
shown, since these components are conventional and their use is very familiar 
to anyone skilled in the art. A mobile phone according to FIG. 7 has the 
advantage that the user is presented with a LCD that always shows information 
in good light contrast, regardless of the ambient temperature as well as the 
internal temperature of the mobile phone. 
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